Abstract---
I. INTRODUCTION
NDIA as an emerging preferred destination for health care due to its proficiency in Traditional as well as Modern system of Medicines and deliberate caring for the patients is infested with bio medical waste management issues. It is also well known for its state of art medical facilities especially in metro cities like New Delhi, Mumbai and Chennai, on par with global standards and comparatively for a cheaper cost with best knowledge. Not only the hospitals but also Government regulatory machineries and also the public always turn a blind eye to bio medical waste management protocol of many major hospitals which are producing more wastages than the allowed International standards announced by WHO [1] for developing countries. In contrast to its positive side of being a better medical facility provider, the other side of health care especially the bio-medical waste management has been neglected which is considered potentially hazardous [2] . Sorting of medical wastes in hospital, at the site where it is generated and disposing them by using specially labeled bags and containers by specially designed biomedical waste transporters. Other forms of waste should not be mixed with biomedical waste as different rules apply to the treatment of different types of waste. The biomedical waste if disposed of untreated can pose a huge risk to the health of the public, professionals, patients and environment. Delivery of patient care services is the responsibility of healthcare facilities and hospitals as waste is generated in the process of delivering these healthcare facilities [3] . The process of waste generation, handling and management is important for the health of everyone. Biomedical waste differs from other types of hazardous waste, such as industrial waste, in that it comes from biological sources or is used in the diagnosis, prevention, or treatment of diseases. Common producers of biomedical waste include hospitals, health clinics, nursing homes, medical research laboratories, offices of physicians, dentists, and veterinarians, home health care, and funeral homes. Though many hospitals claim that, they have stringent bio-medical waste management amenities, the reality is that, they are not following any of the International standards suggested by World Health Organization.
i. Health Impacts of Bio-Medical Wastes
Improper disposal of bio-medical waste can be very hazardous and can lead to high degree of environmental pollution and can pose serious risk to public health. Biomedical waste, also known as infectious waste or medical waste is defined as waste generated during the diagnosis, testing, treatment, research or production of biological products for humans or animals. Biomedical waste includes syringes, live vaccines, laboratory samples, body parts, bodily fluids and waste, sharp needles, cultures and lancets. The hospital management should get into an agreement with Municipal Corporation in developing and implementing eco friendly method of treating the wastes generated like this [4] . 
v. Quality Parameters
• The hospital has been designed for maximum safety and comfort of the patients and healthcare providers. It complies with national and international standards for hospital accreditation.
• Clinical governance is an integral part of our practice.
• Robust quality and infection control practices are in place.
• Best in class modular OT`s and ICU`s with HEPA filters, laminar air flow and 20 complete air changes per hour and access control minimize the risk of infection.
• Isolation rooms have been earmarked in the ICU to treat critically ill infectious patients thus preventing threat to other patients.
• Stringent "Biomedical Waste Management" practices for segregation, storage, transport and disposal of hospital waste are in place.
• Green building: The hospital is designed to allow sunlight in most of the ICU`s and patient rooms as it minimize stress on the patients and gives them proper orientation of time.
• The hospital has one of the most advanced "Building Management Systems" which help in patient and employee safety and reduce the excessive burden on the infrastructure and environment.
• Delhi`s first automated pneumatic chute system for immediate transfer of samples, medicines and documents minimizing delays and ensuring safe and hygienic transfer.
• The "Hospital Information System" used is most advanced and user friendly and helps to reduce medical errors as well as contributes to faster and better patient management [6] .
vi.
Significance of the Study Since bio-medical wastes are hazardous to the nature, the Hospitals should keep focus on reduction of generating biomedical waste. For this purpose some International standards are there, but whether Indian hospitals are following or not is a question. To understand the situation, an effort was made to study the protocol for waste management in one of the popular hospitals in New Delhi. This can be achieved by maintenance of a system that relies on reprocessing and reuse of materials. If we have clear guidelines for product purchasing that emphasizes waste reduction will keep waste management problems in focus. We need to put new emphasis on waste reduction of hazardous materials. It is understood that, the staff of different categories are to be trained and educated about the management of biomedical waste. Also there is a need for secure internal and external collection and transportation systems for the waste. As per the policies, the hospitals have to waste is segregate the wastes at the point of generation and secure in separate containers for ultimate disposal. But in reality everything is mixed up by municipal workers upon a single collection then the ultimate value is lost [7] .
II. NEED FOR THE STUDY
i.
Occupational Safety Nurses, Auxiliary Nurse Midwives (ANMs), health care workers and recyclers can suffer from needle stick injuries. This can happen either just after the injection has been administered, during the disposal of the used syringe or even after disposal to those involved in recovering them. Of all the potential sources of infection transmission from bio-medical waste, needle sticks are of prime concern to the Health staff and the community at large [8] .
ii.
Re-use Potential In India, the sale of used, superior quality non AD syringes is lucrative. Therefore, there is a potential risk of illegal reuse, posing a risk to the entire community. The process of re-use of syringes involves a chain of recovery of intact and unmutilated syringes, cursory cleaning in appearance, in some cases repacking, and reentrance on to the user chain. Clean looking syringes are known to command a higher price in the recycling market than mutilated ones, supporting the fear of their intrinsic public health risk.
iii.
Safe Disposal Used syringes need to be disposed of in an environmentally safe and pollution-free manner. Often, plastic syringes that contain polyvinyl chloride (PVC) are incinerated. Dioxins and furans and other toxic air pollutants are produced as emissions and/or bottom fly ash. Exposure to dioxins and furans leads to significant adverse health effects. To ensure safe disposal, recycling after disinfection and mutilation or containment in pits are the possible options. Any solution to handle sharps waste needs to encompass all three concerns and keep in mind the environmental and human health perspectives. The issue assumes added importance due to the quantum of waste generated from immunization programmes. In the context of developing countries, the nature of immunization programmes delivery in poorly equipped primary health centers scattered across the countryside or through door-to-door service provided by grassroots workers such as ANMs requires a simple, workable and affordable sharps management system [9] . As an example, if the ANM is required to carry back the used syringe from the village back to the primary or the district health centre, adequate storage needs to be available.
III. METHODOLOGY OF THE STUDY
• The study was conducted at B.L Kapur Memorial hospital for a period of 30 days.
• Method of disposal of bio-medical waste at the central garbage repository was studied by direct observation.
• Bio-medical waste was segregated as :
Blue [10] .
• Every day, the Synergy worker was asked to weigh all the bags with a weighing scale and the amount of waste generated from different areas was recorded. Bags without labeling were weighed separately and their weights were documented under the category of unlabeled bags.
• Informal discussion with housekeeping supervisor and synergy workers was carried out.
• The data on bed occupancy and number of surgeries for each day during the 30 days of survey was also collected.
IV. DATA ANALYSIS
To understand the bio-waste management protocol a critical analysis is made to understand the bio-waste generated by the hospital, number of beds occupied and number of operations performed on any single day of the observation period of 30 days. Then these things are compared with the International Standards mentioned by WHO to decide whether the hospital is following the quality parameters developed by themselves.
In bio-waste management segregating and labeling are important to identify the type of bio-waste, so that disposal methods can be decided [11] .
i.
Calculation of the Amount of Waste Generated per bed per day It was calculated for each day by using the formula:
Amount of waste generated/bed/day = Amount of waste generated on that day (Blue+Yellow+Sharp) / Bed occupancy on that day.
The number of surgeries for each day during the 30 days of survey was documented on a daily basis so that we can correlate the amount of waste generated with the number of surgeries performed on that day. Comparing Generated/ occurring The number ys of survey w n correlate th mber of surger
The h I, abou aste generated w at we cannot c nerated/bed/da that day becau ry few on day nerated is on th mount of bio-m surgeries is jus Amount of bi surgeries perf 46 kg, so ther mount of biomber of surger • Minimum waste generated by the hospital in these 30 days was -0.45 Kg • Even the minimum waste generated/bed/day is beyond the acceptable limits.
iv.
Comparison of the amount of bio-medical waste generated per bed per day with the international standards: As per WHO standards, amount of hospital waste generated/bed/day = 1.5 -2.5 Kg Out of which, Bio-medical waste = 15% of 1.5-2.5 Kg According to international standards, BMW = 0.3 Kg Figure 3 : Comparison of amount of bio-medical waste generated/bed/day compared with International standard As per figure 3 , it is obviously understood that the amount of bio-medical waste generated/bed/day clearly exceeds the limit as per the international standards on almost all days of observation.
The maximum increase in percentage of bio-medical waste generation above the level of set international standards (0.3 kg/bed/day) is by 223%
The minimum increase in percentage of bio-medical waste generation above the level of set international standards (0.3 kg/bed/day) is by 50 % There's never been a decrease in the percentage of biomedical waste generation below the set international standards (0.3 kg/bed/day)
v. Documentation of Labeling Component of the Protocol for Waste Management
The amount of waste generated from different areas was documented separately under three different categories -blue, yellow and sharp. Bags without labeling were weighed separately and their weights were documented under the category of unlabeled bags as suggested.
The next figure number 4 which is about the number of days, for which labeled 'Blue bags' which are specifically meant for collecting plastic disposable waste found, clearly shows that the areas which were continuously labeled properly throughout the entire duration of the study were:
These 3 departments showed properly labeled bags on all 30 days, whereas the hematology department which takes care of blood related diseases, the blood-forming organs, and blood diseases showed least number of labeled bags in 30 days. Only 2 labeled bags were found from this department throughout the entire duration of the study.
Similarly the amount of waste generated in labeled yellow bags which are specifically meant for collecting incinerable waste from all the departments was documented for a period of 30 days. figure 5 , which is bout labeled yellow bags clearly shows that the areas which were continuously labeled properly throughout the entire duration of the study were:
vi. Findings • The average bio medical waste generated for the observed period of 30 days is 0.71 kg which is above the international standards.
• O.T (Occupational therapy)
• When number of surgeries performed on that day is correlated with the amount of waste generated, it is found that there is no significant correlation as even when the number of surgeries are very few on day 4 and day 17 still the amount of waste generated is on the higher side.
• MICU (Medical Intensive Care Unit) These two departments showed properly labeled yellow bags on all 30 days, whereas the hematology department did not show any labeled yellow bag in 30 days. The Sample Collection department also showed just 1 yellow bag during the entire duration of the study.
• As per WHO standards, amount of hospital biomedical waste generated/bed/day is 0. 
